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COMMENTS 

Dear Examiner Jones: 



, Attached are two references we would like to discuss in our interview 
tomorrow. We would also like clarification of whether the allowed subject 
matter includes all species or only those elected. 

Thank you for your time; we will call you tomorrow (11/15) at 2:00PM 
Eastern Standard Time. 
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:menl ol Refractory Rheumatoid Arthritis — 



^riCe >!>r: This mirSizl m?* 

OSCAR GUTIERREZ-RODRIGUEZ, p£RETZ STARUSTA-BACAL, "d^M^ 

Abstract. In an open study, 17 patients (16 women, 1 man) «iih refractory or severe rheuma* 
toid arthritis were treated with thalidomide. Two withdrew from the study in the first weeks 
Thirteen patients received 531 ± 63 mg/day of thalidomide for 18.8 ± 8.8 weeks- in 2 the 
dose was 300 mg/day during 62 and 6$ weeks. Seven patients atiained complete remission 
5 partial remission, and the last 3 no improvement at all. Remissions lasted 6 years in J patient' 
2 years in 3, 1 year in one, and varied between 8 months and 8 weeks in 7. After relapse* 
5 patients received a 2nd course of Lrcatmenl and attained remission again. This lasted 24 
10, and 9 months in 3; two are taking 100 mg/day of thalidomide as a maintenance dose and 
remain asymptomatic after 36 and 30 months. The side effects were drowsiness, constipation 
hard swelling of the lower limbs, erythema of the face and limbs with local pruritus or burnl 
ing sensation, hair loss, cough, nasal obstruction, fever, and skin and mucosal dryness In 
8 patients there was mild eosinophils (<10%) and in 2 leukopenia. A 33-year-old woman 
showed amenorrhea up to 2 months after stopping treatment. After a 2nd course of treatment 
2 patients developed peripheral sensory neuropathy, which resolved spontaneously in 6 months' 
We believe ihese findings justify controlled trials with this agent, (J Rheumatol 1989, 16:158-163) 



Key Indexing Terms: 
RHEUMATOID ARTHRITIS 



SEVERE 



REFRACTORY 



THALIDOMIDE 



Hie treamjej^n ^umatoid arthritis (RA) is empirical; cur- 
rent measures include rest, physical therapy, supportive 
devices, the use of nonsteroidal antiinflammatory drug s 
(NSAI^ so-called diseasc^nodifying drugs such 

as-folo^salts, penicillamine, levamisole or antimalarials. 
When patients do not respond to these measures and the dis- 
ease continues its progressive course, it is considered intrac- 
table or refractory'. In such cases other measures have been 
tried; immunosuppressive drugs, plasmapheresis and lym- 
phapheresis or total lymphoid irradiation; all are somewhat 
effective but, as yet, none can be recommended for genera! 
use'. Therefore, until a specific treatment based on a known 
cause is found, the search for better therapeutic agents con- 
tinues. 



erythrocyte sedimentation rate (ESR) and a decrease j 
rheumatoid factor (RF) liters, as reported in preli 
communications 7 -*. Observations are still under 
rcntly comprising 17 paiiems who had been treated 
several NSAID and disease modifying drugs which 
be discontinued due to toxic effects or therapeutic fr 

MATERIALS AND METHODS 

Our study included Hpaticnis. 1 6 females and 1 male (Table I), 
sical RA in 10 and definite RA in 7, according «> the American Rl.. 
Association Criteria 0 . The age range was between 22 and 75 years (a, 
^8.3). and (he durarion of disease ranged from B months to 28 yean(n^ 
122.3 months). Fourteen patients showed high rjiers of RF. uftk* 
remaining 3 were scronegaiive. Seven patients had mihnifunmnc 



oaseci on trie clinical and immunological similarities that 
ejcist between erythema nodosum leprosum and RA^ A and 
the known beneficial effects of thalidomide on patients with 
erythema nodosum leprosum 5 - 6 , one of us (OGR) has been 
using thalidomide in the treatment of Ra for the past 8 years 
with encouraging results; patients have obtained improve- 
ment of clinical signs and symptoms, with a decrease in the 
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Aireo 6636. Cali. Colombia. 
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and 2 had Sjogren's syndrome Functionally, 3 belonged to class 11. hi\ 
class III, and 8 to class IV*. All patients were receiving NSaID sad & 
had received disease modifying drugs which had to be discontinued boa* 
of to*ic reactions or loss of effect; hence they were considered intnert* 
or refractory. Four had been receiving prednisone. 10 mg or mmttf* 
for more than I year. '\m 

The investigation of all patients included a complete clinical histwy.esWP 
imiion, evaluation of the articular inde* (Al) 10 . ESR (Wcstergren)aBdw' 
titration (latex fixation). 

While treating the patient with NSAID, thalidomide was added at 
of 300 mg/day (100 mg every 8 h) for U2 weeks. In the first 5 pat** 
the dose was increased by 100 mg every 7-14 days, until the joiul P» 
disappeared. This dose was maintained until local inflammurion aid ES 
decreased. From that point on. thalidomide doses were progressively up** 
until the drug was completely discontinued. Antiinflammatory agents **> 
discontinued when the patients became asymptomatic. From the 6ih f** 
onward, the dose of lhaJidomide was increased as of the 2nd week «o 
mg/day (Figure I). Prednisone was reduced to 5 mg/day arkr compi** 
the treatment with thalidomide in 3 patients, and it was discontinued l^' 
one patient discontinued it completely in Ihc 3rd week. 
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Clinical characteristics of pari with RA before treatment with thalidomide 
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*7« 7 Course orihalidom.de treatment and respond in Pnijcni 12. Initial 

2ft. patient was taking aspirin, which was continued until pun. d,s 

l^S When thalidomide, 300 mg/day. was added. ihw was;, hncl 
^in.pro-em.nt Followed by exacerbation ^'^^^ ^. 

.• ' f P R n. thalidomide dosage was increased alter the 2nd wcuk h> Sim 

*££»db«. did nd a«.m nam* limits. ThaU*,™!* do*.*- I-.*** 
r^r«T«c^ -nd f.n.l.y topped. Founeen weeks Imcr , he ,»«.. «.lien.l 
.^LT^nd received a Znd course of irwimcni whlcli pr.»l<.ccd i« 
. relapse r « e '*~ " ' (s weekSi sinCT: lhen . shc ,„ r«,-i»i.i|« KXI 

remission wilh normal ««>k in t -» .»..».. 

mg/day a* a maintenance do*:, and remains asymptomatic alui .V. ..mhiIIis 

Clin»= vUiU were weekly for the fir*! 2 weeks; vhen every 2 weeks uii.il 
c^.;» Sfc^un.^. once a month for an indefinite pcrW 

of^ Patients were ^ to eoosult immediately , 
new ^vmmcms or if iney suffered an acute episode or arthritis. All n..ii*-til» 
of thalidomide in ^ordanee -*h ^ lteta . 



ration »r Helsinki and the Modification of *lur C nberg. and the experimen- 
tal nature of lhc trial was thoroughly explained, after which the patients 
were asked io sign an informed consent form. Of ihe 16 female patient*. 
10 were postmenopausal, 3 nuns, 1 had uterine agenesia. 1 had a tubal liga- 
tion, and one wa* a virgin. 

Two patients withdrew from the study. The first, a d0-year-old seronega- 
tive man had been receiving 10-20 mg prednisone daily for more than one 
year. Having shown an early improvement, be discontinued the prednisone 
in the 3rd week. By the 5th week he developed severe vomiting and had 
io discontinue thalidomide and resume taking prednisone on the 7th week. 
The .second patient, a 75-ycar-old woman, seronegative, with a 28-year Ms- 
lory of RA, refused to go beyond 3O0 mg thalidomide <Uily , due to drowsi- 
ness, and Khc withdrew from Ihe study at the end of the 6lh week- Fifteen 
Ic.uale patients remained in the study, of whom I* were seropositive and 
I seronegative. 

In 5 patents whose .symptom* relapsed after periods of remission laM.ng 
from 2 to 25 months, a second course of thalidomide treatment w as 
prescribed. Two or them continued taking 100 mg of ihalidomide/day . after 
:i new remission, as a maintenance dose. 

/W a,ul Juration „f trraimant. FWe patients received thalidomide 600 
mg/day; in 7 lhc dose -as 500 mg, and one patient whose weight <"«f J*" 
kg received 400 mg/day. In these 13 patients ihe mean dose was 531 ± 
63 nm/day. In icrms or pody weight, the doses ranged from 6.9 to 15 
mg/kg/day (mean 10 ± 2.4 mg). The duration of treatment ranged Trom 
7 i.» 3H weeks (mean IH.H ± »-»>- The other 2 patient showed marked 
drowsiness and, for Lhis reason, vhey took only 300 mg daily (4-9 and 6.4 
mg/kgMay) for 62 and 65 weeks, respectively. 

SMijpitnf rin,Wy.«.v. WHiMVim-* ncmparametrU: meihod wa« used I to anaiyz* 
(he paired dala for each a*scs«mem method, that is. initial and final vjlue-i 
villained alter discontinuing the drug- Values are given as mean ± Stan- 
diird deviutitMi. 

Ricsui/rs 

in 12 ptiiioms the pain disappeared several weeks after the 
onset or treatment with ihalidomide. Joint swelling and other 
inflammatory phenomena subsided later on. reaching an Al 
oft) (Figure 2), and morning stiffness disappeared. In another 
seronegative patient who had received prednisone for a long 
time but had discontinued it 2 months before, we noted both 
:i marked improvement and a decrease in the AI; however, 
her knees and wrists showed persistent inflammation, and 
there was abundant joint effusion in her knees which reap- 
peared after 3 laps. Both knees showed prominent synovial 
pannus formation, and on radiographs there was evidence 
of advanced joint destruction. The 2 patients who received 
only **) m B of thalidomide daily, showed an initial improvc- 
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Fig. 2, The effect of thalidomide on articular index in 15 female pstienu 
with RA. 

tO = initial time, before treatment. TF = final time, end of treatment. 
The interval berween TO and TF ranged from 7-38 weeks (mean J 8.8 ± 

8.8) in 13 patients <• — -•). In 2 padenis (O O) it *m 62 and 05 weeks. 

Median, before treatment = 19; after treatment = 0. N = 15* T = I 5* 
Z = 3.43; p < 0.0?. 

Pour weeks later, AI had decreased to 0, (2) 6 weeks later, Al had decreased 
(1) to 0. 

ment of pain and joint inflammation. Nevertheless, these 
symptoms worsened again a few weeks later, and they per- 
sisted although the drug was being taken on a continuous 
basis. 

The ESR became normal in 7 patients 1 \ and it showed a 
marked decrease in the remaining 8 (Figure 3). Of the 14 
seropositive patients, 3 became negative, 10 showed a 
decrease in RF titers, and one showed no change (Figure 
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Fig. J, The effect of thalidomide on ESR in 15 female patients with 
TO = initial time, before treatment. TF = final time, end of trea 
The interval between TO and TF ranged from 7-38 weeks (mean 

«-8)m 13 patients (• •); ia 2 patients ii was 62 and 65 wceb (0 

Mean, before treatment *= 70.7 ± 6.8 mm/h; after treatment * 
4.8 mm/h. 

t distribution in paired samples =» 7.62 (GL =" 14) p < o.Ol 

weeks. The remaining 4 patients relapsed after 24, 15, 1 
and g weeks. Five patients received a 2nd course of li 
ment after which 3 of them had remissions lasting 24, 
and 9 months. In the remaining 2, who arc still taking , 

mg thalidomide daily, an imDrOVftmp.nf has k*»»n cncfai 



4;. Hemoglobin increased in H patients, and body weight 
in 10. Rheumatoid nodules disappeared in 4 patients and 
decreased in size in 3. The 2 patients with Sjogren's syn- 
drome showed an increase in salivary and tear secretion, with 
an improvement in Schirmer's test. Most of the patients 
developed an exacerbation of symptoms with an increase in 
the ESR on the 2nd and 3rd weeks of treatment, but these 
phenomena were transient and subsided by continuing treat- 
ment and increasing the dose of thalidomide (Figure 1). 
Duration of remissions. The duration of remissions has been 
variable. One patient continues to be free of symptoms 6 
years after the end of treatment. Two patients were asymp- 
tomatic after 2 years, but they have been lost to fol]owup. 
One patient relapsed after 25 months. In one patient symp- 
toms recurred after one year, and in another one after 8 
months. Two patients are still free of symptoms after 25 



for 36 and 30 months. 



> 



Side effects. Various types of side effects were seen (Table? 
2). All patients showed drowsiness, which was severe k 



some cases. Constipation, another constant effect, wasc efcj, 1 



i 

K 

* trolled with bisacodyl suppositories, but in some caSH^** 
thalidomide had to be discontinued for 24-48 h in oidtf.' * 
to achieve a bowel movement. Eight patients developd 
macular or maculopapular erythema of die face andlimh^ 
with itching or burning sensation, and another 2 showdi 
scarlatiniform rash with desquamation of the palms and sol* 
Eight patients developed hard edema of the lower limbs unti 
the end of treatment, with spontaneous remission upon dis- 
continuation of the drug. Seven patients showed abundatf 
hair loss after the 6ih week of treatment, but not to the P 0 ^ 
of alopecia. Three patients had an increase in bronchial sri* 
tions, with bronchospasm and severe coughing:^'* 
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Table 2. 5/rf«' tffvvis €if thalidomide tmtmient In 
J5 patients with RA 
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1 Thcim 2 palleniH prcuciMcd ncurlmlniroiffi mnli. 



paLienU developed fever of up In WW. f hr2"l'j 011 ncVcral 
Qcca .ionH during ihc treatment period. Severn) poi'ienis com 
plained < >f nasal nbHi ruction with iIiuhh rhiMi, h;,um:;i, ami 
vomiting, in addition 10 dryncHN of Mkin mid rnucoHiiii. Nine 



puticnts developed moderate eosinophilia (<10%). Two ^ 
pulicnts developed leukopenia: one of them had 3400 white 
blood cells/mm* while taking 600 mg thalidomide daily (15 
nig/kg/day). When the dose was decreased to 400 mg (10 
■Mg/kg/day) the white cell count became normal. The other 
patient showed 3500 white ceUs/mnP; one week later the 
while count returned to normal, with no change in the dose 
(500 mg; 9.2 mg/kg/day). Two patients showed atypical lym- 
phocytes on the peripheral blood smear. One patient 
developed an episode of intercostal herpes zoster. Another 
pulient, 33 years old, had amenorrhea for 6 months; men- 
Nirunl cycles were resumed 2 months after discontinuing 
ihulidomidc. 

Two of the patients who received a second course of treat- 
ment (30 and 3 1 weeks long), developed peripheral sensory 
neuropathy, with a prickling and stinging tingle of the limbs. 
There were no motor disturbances or reflex alterations. These 
effects decreased a few weeks after discontinuing thalido- 
mide, to disappear completely after 6 months with no ther- 
upy at -all. 



DISCUSSION 

Of 17 patients with severe RA who were treated with thalido- 
mide, 2 withdrew within the first 6 weeks. Of the remain- 
ing 15 patients, 7 experienced complete remission with 
disappearance of pain, inflammation and joint stiffness and 
a return to a normal ESR"; 5 patients attained partial 
remission. One patient showed marked amelioration of symp- 
tomg and 2 showed only a mild improvement at the begin- 
ning of therapy, but they returned later on to their initial 
NUklUH. The RF which was positive in 14 patients became 
negative in 3, decreased in 10, and remained unchanged in 
I . Subcutaneous nodules, present in 7 patients, disappeared 
in 4 and decreased in size in 3 . The 12 patients who showed 
remission received doses ranging from 400 to 600 mg/day 
(mean 531 ±63 mg). These body weight related doses 
ranged from 6.9 to 15 mg/kg/day (mean 10 ± 2.4 mg). In 
the 2 patients who showed no improvement, the dose was 
300 mg (4.9 and 6.4 mg/kg/day, respectively). The duration 
of remissions has been variable, being shorter in patients who 
lind been taking corticosteroids. 

The mechanism of action of thalidomide has not been com- 
pletely established. It inhibits neutrophil chemoiaxis ,7 ''\ 
decreasing phagocytic activity and antagonizing prostaglan- 
dins and Fjor, acetylcholine, histamine and 5-hydroxy- 
tryptamine 12 . It decreases monocyte phagocytosis 1 *, but 
increases ehemotaxis and superoxide release 13 . Miyachi, on 
the other hand'*, suggests that thalidomide decreases the 
generation of superoxide and hydroxy I radicals by polymor- 
phonuclear leukocytes, thus preventing tissue damage. 

It has been shown, too, that thalidomide has an effect on 
several immunologic variables, including inhibition of bias- 
tic transformation induced by phytohemaggluiinin in human 
cultured lymphocytes' 7 , prolongation of the survival time of 
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skin homografts in mice", and decreased proliferation of 
Immunoblasis in regional lymph nodes'?. In addition, it 
reduces the severity of the graft-versus-host reaction 2 ", and 
significantly diminishes the intensity of adjuvant disease of 
rats* 1 . In rabbits injected with incompatible erythrocytes, 
thalidomide inhibits the production of isoanti bodies 22 ; in 
mice immunized with sheep erythrocytes, thalidomide blocks 
IgM antibody synthesis 12 **, and in patients with leprosy 
created for erythema nodosum leprosum it determined a selec- 
tive decrease in the concentration of serum IgM 2 *. 

Most patients showed an exacerbation of pain and an 
increase in ESR during the first weeks of treatment (Figure 1). 
These phenomena as well as some side effects, such as con- 
stipation, leg swelling, skin erythema, pruritus, nasal obstruc- 
tion, eosinophilia, and bronchospasm, lead us to assume 
that there is a release of chemical mediators of anaphylaxis, 
e -g-» prostaglandins, kinins, histamine, serotonin, Jeuko- 
trienes, and eosinophil chemotaccic factor. Some of these 
phenomena, in fact, disappear with the use of aspirin or other 
eyclooxygcnase inhibitors and antihistamines. 

The sometimes severe drowsiness which led to the with- 
drawal of one patient and the refusal of 2 to increase the dose, 
was actually the initial indication of thalidomide, since it was 
introduced as a hypnotic and sedative agent 2 *. Some patients 
complained of insomnia for several days after discontinua- 
tion of the drug. Peripheral sensory neuropathy constitutes 
a serious complication, sometimes of early appearance 25 , 
although initially it had been seen only after several months 
of treatment 24 . This effect has been considered refractory to 
any type of therapy; however, our 2 patients had spontane- 
ous regression upon discontinuation of the drug, and they 
bad no further sequelae. 

Hematologic effects have been minimal: we have seen only 
2 cases of readily reversible leukopenia. We did not see any 
platelet changes. No changes in renal function were found 
in these patients. Otherwise, thalidomide is a safe medica- 
tion which does not cause cardiac or respiratory depression- 
Its acute toxicity is minimal, if we take into account that sub- 
jects who ingested 14 and 14.4 g for suicidal purposes, 
developed only profound somnolence waking up in less than 
24 h without further sequelae 2 *. 

In view of the fact that several authors had reported the 
appearance of myxedema during therapy with thalido- 
mide* T3. T4, and TSH tests were performed in 3 of our 
patients, after discontinuing the medication, yielding normal 
results. 

Bearing in mind the tremendous teratogenic effects of 
thalidomide, which caused the birth of several thousand 
infants with phocomelia between 1958 and 1962 34 , its 
administration ought to be restricted to males and menopausal 
females, avoiding its use, by all means, in women with the 
risk of becoming pregnant. In women of child bearing age, 
thalidomide may be used only when adequate contraceptive 
measures have been taken. 



7. 



Based on the results of our study, controlled 
sus placebo appear to be indicated, although the 
of some side effects, as drowsiness and constiLn 
render double blind studies difficult, 
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TREATMENT OF RHEUMATOID ARTHRITIS WTTH 
THALIDOMIDE ALONE OR IN COMBINATION WITH 
OTHER ANTI-INFLAMMATORY AGENTS 

The present invention relates to a novel method for Hearing rheumatoid 
5 arthritis with thalidomide alone or in combination with anti-rheumatoid agents 
and/or with steroidal and/or non-steroidal anti-inflammatory drugs. The present 
invention also relates to methods of treating rheumatoid arthritis with tumor 
necrosis factor inhibitors as well as pharmaceutical compositions containing 
tumor necrosis factor inhibitors and steroidal and/or non-steroidal anti- 
10 inflammatory and/or anti-rheumatoid drugs. A further aspect of this invention 
relates to a special pharmaceutical composition containing thalidomide wherein 
, said thalidomide has been rnicronized to a particle size of less than 1.0 microns, 
. Compositions containing such micronized thalidomide exhibit faster absorption 
rates than previously known thalidomide formulations. 

15 ft^rttTTH-Tn^ THF p * inR ART 

Thalidomide was first synthesized and marketed in Germany in the 1950's 
as a sedative. The toxicity of the compound was so low that a dose killing 50% 
of animals (LD Ja ) could not be established. Thalidomide therefore, promised to 
be a safer alternative to the use of Barbiturates. In 1961 Thalidomide was 
20 realized to be responsible for an epidemic of malformations. The incidence of 
malformed babies paralleled the sales of thalidomide preparations and dropped to 
the extremely low values of the pre-thalidomide era after the drug was withdrawn 
from the market. 

Oral adrnuiistration of thalidomide in the range of 100 to 200mg in 
25 humans results in maximal blood concentration of 0.9 to l.Smg/L after 4 to 6h. 
The hydrolytic cleavage in serum is much slower than in vitro at pH 7.4. This 
may be because thalidomide is highly bound to plasma proteins. Studies and 
experimental animals showed high concentrations of the drug in the 
gastrointestinal tract, liver and kidney, and lower concentrations in muscle, brain 
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and adipose tissue. In pregnant animals, thalidomide is able to pass across the 
placental barrier. 

Although total studies of thalidomide metabolism in humans do not exist, 
in animals the main pathway of degradation appears to be nonenzymalie 
hydrolytic cleavage. The biochemical mechanism of non-sedative effects of 
thalidomide is unclear. Very little work has been done to understand the 
immunomodulatory effect of the compound on a molecular basis. 

ILL mill ill thMjmirir mri nf thiliflniri ^ include the f ollowing; acute 
and Chronic Graft-Versus-Host-Disease, Aphthosis, Cold hemagglotmin disease, 
Colids, Cutaneous lupus erythematosus, Erythema nodosum leprosum. Erythema 
multiform, Histiocytosis, Immune complex vasculitis, Jessner-Kanors disease, 
Lichen planus, Pemphigoid disorders, PhotDdermaxoses, Prurigo nodularis, 
Pyoderma gangrenosum, Rheumatoid arthritis, Sarcoidosis, and Weber- 
Christian's disease as well as HIV bi vitro. 

Rheumatoid arthritis is a chron ic, progressive, inflammatory arthriti s 
^rolilncmWr 1 ' j"S"vd™^jg>Y a tendency to sponaneousjwnissions 
and subsequent relapses. Within the context of the present application, 
riSRnaateid-afltairi*^) is defined to also include juvenile rheumatoid arthritis. 
Rheumatoid arthritis has many manifestations which affect different parts of die 
body. One simple definition is that rheumatoid arthritis es adisease of artic ular 
joints in which the cartilage and bo ne is'rio^ygoBed^^by a prolifer ative, 
i nvasive omne ctive tissue called panus, which is derived from the synovial 
membrane andmly involve peri-articular structures such as bursae, tendon 
sheets, and tendons as well as extra-articular tissues such as the subcutaneous, 
25 cardiovascular system, lungs, spleen, lymph nodes, skeletal muscles, central and 
peripheral nervous systems, and the eyes. Typical symptoms which are 
indications of a pom-prognos is are subcutaneous nodules, vasculitis, neuritis, 
cardiopulmonary disease, pericarditis, Sjogren's syndrome, and Feltys syndrome. 
Ancillary abnormalities of the disease include anemia, d evatBd gyJhrocytes- 
30 sedimentation rate (ESR), high titer serum rheuma toid factor (R F), and 



20 
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inflammatory synovial fluid. Affected bone is demoralized, eroded, and then 
deforced. The origin of rheumatoid arthritis is as yet not fully understood. 

Recent studies suggest involvement of both humoral and cell- mediated 
immune responses in the underlying chronic inflammatory reaction occurring in 
the joint. Tu mor necrosis factor has been also implicated in rheumatoid an hritis 
disease. Rheumatoid factor is the most widely recognized serum marker in 
rheumatoid arthritis. In one scenario, a virus, a small bacterium, or some other 
agent induces an inflammatory defense response that persists in some patients. 
By-products of the immune reaction inflame the synovium and trigger the 
destructive joint changes which cause pain, stiffness, functional impairment and 

fatigue in patients. 

Evidence of the proximal molecular and or cellular cause of rheumatoid 
arthritis and, therefore, prospective targets of thalidomide action is diverse. 
Myachi found that thalidomide decreased generation of superoxide and hydroxide 
15 radicals in the synovial fluid of rheumatoid arthritis parlous. He proposed that 
thalidomide may act by reducing these polymorphonuclear leukocyte generated 
oxygen radical intermediates which are significantly increasing in the synovial 
fluids. 

Iwakura reports evidence that implicates HTLV-1 as an etiological agent 
in the development of rheumatoid arthritis. Marraek reports that V0 14+ T-cells 
were prevalent in the synovial fluid of rheumatoid arthritis patients and 
implicates them in the etiology of rheumatoid arthritis. 

Sigler has identified high concentrations of the enzyme phospholipase Aa 
(PLA,)in the synovial fluid of patients with rheumatoid arthritis, PLA, is 
25 secreted in response to tumor necrosis factor; its hydrolysis of pbosphoglycerides 
to release aradudnnate is the rate determining step in the production of 
eicosaooid mediators of inflammation. Therefore, rumor necrosis factor and/or 
PLA 2 may play key roles in inflammation and the ability of malidomide to 
prevent production or action of tumor necrosis factor may inhibit the 
30 phosphoglyceride-aiachidoiiateHacosanoid inflanunaiory cascade. 



20 
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To date, the different treatments of rheumatoid arthritis have proved 
unsatisfactory. Traditionally, non-steroidal anti-inflammatory drugs (NSAIDs) 
such as aspirin and aspirin-like drugs are used for the symptomatic treatment of 
BA in humans. Steroids have also been used. However, while steroids provide 

5 symptomatic relief, they do not prevent destruction caused by arthritis. Steroids 
can also lead to diabetes, cataracts, and increased rate of infections. 
Additionally, there is often a rapid reappearance of the active disease when 
treatment is ended. On the other hand, clinicians over the years have used a 
number of drugs which they argue reduces the rapid progression of rheumatoid 

10 arthritis- These drugs are lerraed "fundamental" or "disease-modifying drugs', 
or -disease-mcdifying anti-rheumatic drugs." These drugs include for example; 
gold salts; metal chelators such as D-penicillamine; antimalarial drugs such as 
chloroquine, dapsone, and sulfasalazine. 

Cytotoxic and immunosuppressive drugs have also been used to control 

15 rheumatoid arthritis. Methotrexate and cyclophosphaus are both 

immunosuppressive and cytotoxic. The immunosuppressive drugs include 

cyclosporin and corticosteroids. 

^ Gutierrez-Rodriguez repens thai use of 400 to 600mg per day of 

thalidomide for 7 to 26""weeks in seven patients, in some cases in conjunction 

_20 with aspirin or prednisone, causes decrease, iwrmalization or elimination of pain, 
a decrease in erythrocyte sedimentation rate (ESR), and rheumatoid factor (RF) 
titers in some or all patients. In a latex report Gunerxez-Rodriguei reports thai 
of 15 patients receiving thalidomide at a dosage of 400 to 600mg per day for 7 to 
38 weeks 0n two patients 300mg per day 62 and 65 weeks) . seven achieved 
25 complete remission with disappearance of pain, iiiflamiaation, joints stiffness and 
abnormal ESR. Five achieved partial remission and three showed no 
improvement. Of five relapses, all reattained remission, three of four for rune to 
twenty-four months on induction therapy and 2 for 30 to 36 months on induction 
therapy followed by maintenance therapy of lOOmg per day. All told, pain 
30 disappeared in 12 of 15 patients; RF became negative in 3 of 4 eases, decreased 
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in io of 14, showed no change in 1 of 14; ESR became normal in 7 of 15 and 
markedly decreased in 8 of 15 and the articular index (AI) reached zero in 10 of 
15 and sharply decreased in 5 of 15 patients. 

STrM" A * Y nF INVENTION 
5 The primary object of the present invention is to provide a method for the 

otat ment of rheumatoidarth/iris with tumoL pecroas factor inhibitors. 

A further object of the present invention is th e treatment of rheumatoid 
arthritis wi th thalidomid e, alone and in combination with steroidal anti- 
inflammatory agents an d/or nonsteroidal anti-inflammatory agents and/or anti- 

10 rheumatoid agents. 

Another object of the present invention is to provide a method for treating 
rheumainid arthritis with thalidomide at a given regimen, 

An additional object of the present invention is to provide compositions of 
m *«rr comprising tumor necrosis factor inhibitors with non-steroidal anti- 
15 inflammatory drugs and/or steroidal anti-inflammatory drugs and/or 
antirheumatic drugs. 

Still another object of the present invention is to provide a composition of 
matter containing thalidomide having a specific particle size. 

A farther object of the present invention is to provide a thalidgmidC-PX 
20 tamoUTjTTjgh fartr* ^wM, nr mediat ed therapy in which dosa ges of other drugs, 
can be substantially reduced. 

A still further object of the present invention is a method for the 
therapeutic treatment of rheumatoid arthritis which comprises treatment with 
thalidomide and other drugs on alternate days (by diverse schedules). 

25 re scptption QF tht» prefefPFO FMPQPIMENT5 

The present invention deals with a treatment of rheumatoid disorders 
which comprises administering to a patient in need of such treatment, a daily 
dosage form during an uninterrupted consecutive sequence of 365 days, and in 
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accordance with the following regimen: (a) a three time a day. oral dose in an 
uninterrupted consecutive sequence of not more than 365 days of a tumor 
necrosis factor inhibitor compound effective in the treatment of rheumatoid 
disorders in dosage amounts not to exceed 900mg per day or until RF or ESR 

5 have decreased or returned to normal, and (b) a daily, oral dose in uninterrupted 
consecutive sequence after cessation of said regimen (a) of a tumor necrosis 
factor inhibitor compound effective in the treatment of rheumatoid disorders in 
dosage amounts of less than or more than lOOmg/day indefinitely or until RF or 
ESR stabilize or normalize. 

10 The present method of adininistration of tumor necrosis factor inhibitor 

such as thalidomide is a significant improvement over the prior an method of 
mating rheumatoid arthritis published by Gutierrez-Rodriguez. Gutierrez- 
Rodriguez looked at a narrow range of doses of thalidomide against RA (400-600 
mg) for no more than 38 weeks (exclusive of a 300 mg dose for 65 weeks). 

15 Gutierrez-Rodriguez also permitted patients to continue taking aspirin or 

prednisone so that additive or synergistic effects with thalidomide cannot be ruled 
Out. 

The following invention teaches the following items which Gutierrez- 
Rodriguez did not consider. 
20 1. Treatment doses less than 300 mg ox greater than 600 mg. 

2. Treatment duration longer than 38 weeks (65 weeks). 

3. Elimination of all other drugs (aspirin, steroids) to ensure measure 
of effectiveness is of thalidomide alone. 

4. Maintenance doses less than or more than 100 mg/day. 
25 5. Maintenance durations longer than 65 weeks. 

The methods of the invention include adnurustering to an animal afflicted 
with a arising from an abnormal or undesirable normal immune response 

(for example, rheumatoid arthritis) an affecting amount of a tumor necrosis factor 
inhibitor, or a combination of two or more rumor necrosis factor inhibitors, or 
30 combinations of tumor necrosis factor inhibitors with anti-inflammatory drugs. 
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The animal can further be treated with er*" ^o^iodifying anti-rheumatic 

drugs, cytotoxic drugs, immunosuppressive drugs, and/or ste§Jds. Thee 

treatments are to either prevent, ameliorate and/or retard the disease in its 

progression in the afflicted animal. 
5 Efficacy in control of symptoms was evaluated by interviewing the 

patients subjective experiences of the severity of symptoms on a three-graded 

scale: mild-moderate-severe. 

In another preferred embodiment of the present invention, thalidomide is 

micronized to a particle size less than 1.0 microns. Thalidomide having this 
10 particle size has a much more effective absorption rate than thalidomide of the 

prior art. 

Another preferred embodiment of the pre sent invention are combination s 
of rumor necrosis factor inhibitors with non-geroidal and-inflamm atory 
carbox ylic acids. Typical tumor necrosis factor inhibitors which can be used 
15 with the present invention include thalidomide, pentoxifylline, and xanthine 
derivatives. 

The preferred non-SKoidal carboxylic acids include the aryl acetic acids, 
the fenamic acids, the aryl propionic acids, the biphenyl carboxylic acids, and 
the diphenyl ether carboxylic acids. 
20 The preferred acetic acids include indometnacal, aceroetarin, cirunetacin, 

suldindac. tolmetin. zomepirac. diclofenac, fendofenac, isoxepac, furofenac, 
fentiazac, cUdanac, oxepinac. fendorac, ionazolac, metiaziiiice acid, dopirac, 
amfenac, benzofenac, dometarine. etodolac, biimadizone, and damidoxic add. 
The preferred aryl propionic adds include ibuprofen, flurbiprofen, 
25 naproxen, kapprofen, fenoprofen, benoxaprofen, indoprofen, pirprofen, 
caprofen, oxaprozin, pranoprofen. suprofen. miroprofen, tioxaprofen, 
alrninoprofen. ddoprofen, riaprofenic acid, furapiofen. bunbufen, fenbufen. 
furobufen. budoxic add, and piotizuuc add. 

The fenamates acids indudes mefenaroic add, flufenamic add, 
30 meclofenamate, mflumic add, tolfenamic arid, flnnixin and domxin. 
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Anti- rheumaric agents which may be used in combination with tum or 
necrosis factor inhibitors inc lude gold salts such as aurinofin and include th e 
peaiicillamiiies. 

Additional composi tions include TNF inhibitors and steroidal anti- 
5 inflammatories such as prednisoDe. 

The following are illustrative examples of the present invention. 

FY AMPLE I 

The following illustrate the micronizarion of thalidomide. Thalidomide is 
micronized using a nucronizer to a panicle size less dan one micron, i.e., 
10 0.5 microns. 



SAMPLE n 

lOOmg of thalidomide and 200mg of ibuprofen are mixed. The active 
ingredients are triturated and Q-S . with lactose to selected capsule size. 

pr ample m 

IS 300mg thalidomide are mixed with 350mg of naproxen. The active 

ingredients are triturated Q-S. with lactose to selected capsule size. 

EXAMPLE K 

5O0mg thalidomide are mixed with 200mg indomethacin. The active 
ingredients are triturated Q.S. with lactose to selected capsule size. 

20 wtaMPLH V 

Methods of treatment of rheumatoid arthritis. 
The following example shows how both compounds and their 
compositions can be used in treating diseases arising from abnormal or 
undesirable normal immune responses. Preferably these diseases are autoimmune 
25 diseases. More preferably, the autoimmune disease is rheumatoid arthritis. The 
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compounds and their compositions can be used to eradicate or reduce the severity 
of rheumatoid arthritis. Briefly, the afflicted animal is administered an effective 
amount of thalidomide or a combination of thalidomide with a steroidal or a non- 
steroidal anti-mflaromatory drug or anti-rheumatoid agent. Then both compounds 
can be administered individually or combined into compositions. The compounds 
in combinaiions are hereinafter referred to as compounds. The preferred animal 
subject is human. The animal can further be treated with disease modifying anti- 
rheumatic drugs, cytotoxic drugs, immunosuppressive drugs and/or steroids. 

The strategy used in treating a particular animal patient depends on his 
species, age. general health, status of rheumatoid arthritis, etc. For example, the 
desired dose of compound may be presented as 2.3.* or more sub-doses 
administered as wfurions or taken orally ai appropriate intervals throughout a 
treatment period. If administered as infusion, adnunistranon is by any suitable 
route such as parenteral (including subcutaneous, intramuscular, intravenous and 
15 totradermal). The preferred route is orally in the form of including, but not 
limited to, tablets or capsules. For example, the patient could take effective 
doses of thalidomide and ibuprofen tablets or capsules three tiroes a week. It 
would be appreciated thai the preferred route may vary based on the factors 
discussed above. 

20 Additional combination chemotherapy wjuchanbe usai with tnraor^ 

.^^^^nhihitm^ include compounds such as gold salts^ metal chelators, 
antj- mabrials, dapsone, j qjfasajagne^ and other traditional or new drog sjged in 
Argument of rheumatoid arthritis. If one of the drugs haTsidTeffects, it can 
be given to patients on alternate treatment periods. Additionally, in combination, 
25 the different drugs in me compounds may exert a synergistic effect. Further, the 
toxicities of the drugs may also be separate and not additive. There can be a 
trade-off between (he toxicity and effectiveness of the drugs. 

While the compounds may be administered alone, they may be presented 
as part af a pharmaceutical formulation. Preferably, compounds are combined 
30 with an acceptable carrier. The formulations of this invention may include other 
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agents conventional in the art having regard to the cype of formulation in 
question. The formulations can also include other anti-rheumatoid drugs, 
immunosuppressive drugs and/or sceroids. The carrier must be acceptable in the 
sense of being compatible with the other ingredients of the formulation and not 
5 deleterious to the recipient. 

The following is an example of a procedure for adininistcring a 
formulation containing thalidomide and ibuprofen to a human patient: The 
patient takes a tablet or capsule containing 300 rog of thalidomide and 100 rag of 
ibuprofen three times a day. Dosage may be increased by 50 mg of each of the 
10 components every two to three weeks. The maximum level of dosage is 

determined ar the point at which unacceptable tonicity first occurs or the patient 
shows improvement. At the «d of the five-day period, the patient is evaluated. 
The evaluation includes physical examination and extensive laboratory testing. 
The testing also includes evaluation for toxicity, including somnolence, 
15 peripheral neuropathy and constipation. Additional laboratory monitoring 

includes complete blood cell count every two weeks and then morohly thereafter. 

The dosage will be varied by taking into consideration the individual 
patient's tolerance of the drug, its efficacy and toxicity. Other anti-arthritis 
drugs mentioned above can be used in combination with the treatments. 
20 According to the results of the tut, a starting dose of a particular compound is 
reduced for a patient who exhibits adverse reaction or the drug used in 
combination with the compounds can be changed or reduced. 

The lest for monitoring the improvement of the disease can include 
specific tests-directed, for example, to determination of systemic response to 
25 drug(s) which includes erythrocyte sedimentation rate (ESR), articular index 

(AI), rheumatoid factor (RF) and acute phase reactants (APR) observations are 
made of the swelling, etc.. of the afflicted body parrs. Improvement in stiffness, 
grip and pain of the patient is also observed. If the patient's condition is sable, 
he is re-treated at the same dosage weekly and evaluated weddy or at lesser 
30 dosage(s) if toxicity has occurred. Provided a patient's condition is stable, the 
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re.tment may be continual. Alter six months of treatment, anatomical changes 
of skeleton is determined by radiologic imaging, for example, by x-ray 
radiography. 

At the end of each period, the patient is again evaluated. Comparison of 
5 the pre-treatmeni and post-treatment radiological assessment, ESR, Al, RF and 
acute phase reactants indicate the efficacy of the treatments. According to the 
efficacy of the treatments, in the patients condition, the dosages of the 
components in the formulations may be increased or maintained constant for the 
duration of treatment 

10 f?T AVtpi:R ^ 

500 rag of thalidomide and 60 mg of prednisone are mixed. The acuve 

ingredients are tritrated and as with lactose to selected capsule size. 

Although only a few exemplary embodiments of this invention have been 

described in detail above, those skilled in the art will readily appreciate that 

15 many modiflcaiions are possible in the exemplary embodiments without 

materially departing from the novel teachings and advantages of this invention. 
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1. A method for the treatment of rheumatoid disorders which 
comprises administering to a patient in need of such treatment, a daily dosage 
form during an unintemipied consecutive sequence of 365 days, and in 

5 accordance with the following regirnen: (a) a three time a day, oral dose in an 
uninterrupted consecutive sequence of not more than 365 days of a tumor 
necrosis factor inhibitor compound effective in the treatment of rheumatoid 
disorders in dosage amounts not to exceed 900mg per day or until RF, ESR 
and/or AI have decreased or returned to normal, and (b) a daily, oral dose in 

10 uninterrupted consecutive sequence after cessation of said regimen (a) of a tumor 
necrosis factor inhibitor compound effective in the treatment of rheumatoid 
disorders in dosage amounts of between SOmg/week and lOOmg/day, indefinitely, 
or until RF, and/or AI stabilize or normalize. 

2. The method of claim 1 wherein said tumor necrosis factor inhibitor 
15 compound is selected from the group consisting of thalidomide, pentoxifylline 

and xanthines. 

3. The method of claim 2 wherein said tumor necrosis factor inhibitor 
compound is thalidomide. 

4. The method of daim 1 further including a compound selected from 
20 me group consisting of non-steroidal anti inflammatories, steroidal anti- 

inflammatories, gold salts, penicfllamines or matures thereof. 

5. A pharmaceutical composition comprising thalidomide and an 
pharmaceutical acceptable carrier wherein said thalidomide has a particle size of 
fees than one tnieion. 
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6. ) A pharmaceutical composition comprising: (a) thalidomide; (b) a 
non-steroidal anti-inflammatory carboxylic acid selected from the group 
consisting of the aryl acetic acids, the aryl propionic adds, the fenamic adds, die 
biphenyl carboxylic acids, and the diphenyl ether carboxylic adds; and (c) a 

5 pharmaceutical inert carrier, 

7. The compoaitien of claim 6 wherein the non-steroidal anti- 
inflammatory carboxylic arid is an aryl propionic acid. 

8. The composition of claim 7 wherein said aryl propionic acid is 
ibuprofen. 

10 9. The composition of claim 7 wherein said aryl propionic add is 

naproxen. 



10. 

ketoprofen. 



The composition of claim 7 wherein said aryl propionic add is 



11. The composition of claim 7 wherein said aryl propionic add is 
IS fenoprofen. 

12. The composition of claim 7 wherein said aryl propionic acid is 
flurbiprofen. 

13. The composition of claim 6 wherein said non-steroidal anti- 
inflammatory carboxylic add is an aryl acetic acid. 



20 



14. The cornposirion of claim 13 wherein said aryl acetic add is 



indomcthson* 
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15. The composition of claim 14 wherein said aryl acetic acid is 
sulindac. 

16. A pharmaceutical composition comprising: (a) a tumor necrosis 
factor inhibitor; (b) a compound selected from the group consisting of (i) non- 

5 steroidal anti-inflammatory carboxylic acids; (ii) steroidal anti-inflammatnries; 
fiii) gold salts and (iv) penicillamines; and (c) a non toxic pharmaceutical inert 
carrier. 

17. The compositions of claim 16 wherein said tumor necrosis factor 
inhibitor is pentoxifylline. 

10 18. The composition of claim 16 wherein said tumor necrosis factor 

inhibitor is thalidomide and said steroidal anti-inflammatory is a prednisone. 

19. The composition of claim 16 wherein said TNF inhibitor is 
thalidomide and said gold salt is annnofin. 



20. The composition of claim 16 wherein said TNF inhibitor is 
15 thalidomide and said non-steroidal carboxylic acid is flufenamic acid. 



i 



